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HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


Kit orders and delivery information ...................... (616) 982-3411 
Credit 2... e een eens (616) 982-3561 
Replacement Parts .......0...0. 0.0.0 c eee cee eee (616) 982-3571 


Technical Assistance Phone Numbers 
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only 


R/C, Audio, and Electronic Organs ................---.- (616) 982-3310 
Amateur Radio 2.0.0.0... 0.0.0 cc cece eee ee eens (616) 982-3296 
Test Equipment, Weather insirumenis and . 

Home Clocks ........0. 00.0. ce cece centre neta enene (616) 982-3315 
TeleViSION 0.0. ee tee ena (616) 982-3307 
Aircraft, Marine, Security, Scanners, Automotive, 

Appliances and General Products ..................... (616) 982-3496 
GOMPUTETS 02... eee eee eee eee (616) 982-3309 
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YOUR HEATHKIT 90 DAY LIMITED WARRANTY 


If you are not satisfied with our service - warranty or otherwise - or with our products, write directly to our Director of Customer 
Services, Heath Company, Benton Harbor, Michigan 49022. He will make certain your problems receive immediate, personal 
attention. : 


Our attorney, who happens to be quite a kithnilder himself, insists that we describe our warranty using all the necessary legal 
phrases in order to comply with the new warranty regulations. Fine. Here they are: 


For a period of ninety (90} days after purchase, Heath Company wili repiace or repair free of charge any parts that are defective 
either in materials or workmanship. You can obtain parts directly from Heath Company by writing us atthe address below or by 
telephoning us at (616) 942-3571. And we'll pay shipping charges io get thuse paris iv you — anywhere in the world, 
We warrant that during the first ninety (90) days after purchase, our products, when correctly assembled, calibrated, adjusted 
and used in accordance with our printed instructions, will meet published specifications. | 

if a defective pari or error in design has caused your Heathkit product to malfunction during the waxranty period thre 

fault of yours, we will service it free upon proof of purchase and delivery at your expense to the Heath factory, any Heathkit 
Electronic Center (units of Schlumberger Products Corporation}, or any of oi 

You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just 
drop us a line or give us a call. Sorry, we cannot accept collect calls. 


Our warranty does not cover and we are not responsible for damage caused by the use of corrosive solder, defective tools, 
incorrect assembly, misuse, fire, or by unauthorized modifications to or uses of our products for purposes other than as 
advertised. Our warranty does not include reimbursement for customer assembly or set-up time: 


This warranty covers only Heathkit products and is not extended to allied equipment or compenents used in conjunction with 
our products. We are not responsible for incidental or consequential damages. Some states do not allow the exclusion or 
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. This warranty 
gives you specific legal rights, and you may also have other rights which vary from state to state. 


HEATH COMPANY 
BENTON HARBOR, MI. 49022 


Prices and specifications subject to change without notice. 
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‘Push a male circuit board pin onto one end of 
the wire as shown. Solder the connector to the 
wire. The wire will be used for tests in the 
following steps. 

of the following steps in this section, or 


or in the ‘‘Alignment’’ sections, 


when a jumper wire is referred to, for example, a 
‘blue jumper wire” or a “red jumper wire, 


” it means 
should locate and connect one of the jumper 
sfw 
SY 


wires (with a female connector) to a male connector 
pin on the circuit board. 
Refer to Pictorials 5-2 and 5-3 (Illustration Booklet, 
Page 9) for the following steps 

/ 
(\/) Connect the male pin on the end of the red test 


ae CT vA 4 no at OUADCD. tha exar 


iector on the end of ihe 


Conneet ne Battery oP on the main circuit 


we 
wm oC 
—- 
eae od 
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we 


the | 


small plug on that unit into Ji01 on the main 
circuit board. Make sure the AC line cord is 


plugged into an AC outlet. 


u have installed rechargeable batteries, set 


al 
uy V102 al CHARGE; tne switcn position, 


erwise, must be set to NO CHARGE. 


RED ON-OFF 
switch to its OFF Hesiti on fout). 


Check the position of the meter pointer. If the 
pointer is not exactly over the scale “0,” 
the mechanical adjust screw (directly under the 
center of the meter) until it is one pointer width 


below “0.” 


tare 


Luill 


{ ) On the main circuit board connect the five re- 
maining jumper wires as follows: 


Yellow jumper wire to NORM. 
Orange jumper wire to NORM. 
Blue jumper wire to NORM. 
Violet jumper wire to NORM. 


Red jumper wire to NORM. 


NOTE: In the fallo owing te 


DWN 2 Ade BAL ALY LEE SAL ay i i Pe 
desired results, push the ON. OFF PUSHBUTTON to 
OFF (out) and refer to the “In Case of Difficulty”’ 
section on Page 51. 


we Set the front panel controls as follows: 


Counierciockwise, 


(V) Touch the end of the red test wire to me 15V pin 


nd 15. 


Touch the red test wire to the 8V pin near U108. 
Check the meier for an upscale reading. As you 
hald the wire on the &V pin, adiust 8V ADJ 
control R186 to obtain a reading of approxi- 
mately 7.5 on the lower meter scale. 


—~ 
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Push the ON-OFF switch to OFF. 
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(Y U107: Refer to Detail 5-3A and identify the pin 1 
end of the TBA820L (#442-610) integrated 


cirenit Re cuore the nins are straight on the IC: 
Wbiblstsstl, DY Geary asa pase oF faa straight ee ee 


then match the pin 1 end of the IC with the 
index mark on the circuit board and carefully 
push the IC into socket U107 as shown. 


A. 
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Carefully touch the end of the red test wire to 


win 14 of T1409 Chack the moter fora reading of 
pir ATUL WU LUE 6 WdACUR L110 1EEOU 2 2 eee ee 


approximately 10-14 on the bottom scale. 
Push the ON-OFF switch to OFF. 


CAUTION: When you install the protected ICs, be 
sure they do not get damaged by ‘static electricity. 
Once you remove the foam pad from the IC, DO NOT 


ithe IC as follows. Read the 


2. Hold the IC with one hand and remove the 
foam pad with the other hand. 


3. Continue to hold the IC one hand and 
straighten any bent pins with the other 
hand. 


4. Pick up the circuit board in the other hand. 


6. Then push the IC pins into the IC socket. 


mye re * a ee | ro rh Fe _ er re | 
Uiice il We SOCKEeL, Lhe iL 15 Protected. 


NOTE: Integrated circuits U101 through U106 are 
identical, and the method for installing and testing 


aanhk tham alen Vaan eill a a re 
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install and test U101; install and test U102 through 
U106 in exactly the same manner. 


Detail 5-3B 


[> See) 

? 
(¥) U101: Make sure the leads of a CA3130S 
integrated circuit (#442-623) are straight. 


Carefully position the tab on the IC toward the 
index end of the IC socket; then push the IC 


prtts. 


Push the ON-OFF switch to ON. 


(i) Turnthe AUDIO LEVEL control clackwise until 
it just clicks ON. 

NOTE: To avoid possible damage to the IC, touch only 

the designated lead in the following step 


Locate pin 7 of U101. Caref 
the red test wire to nin 7 


Thi too whe prsad 


a 
reading of 4.5 to 7.0 on the bottom meter scale.:é, 


fully touch the end of 


nd check for a meter 


- cneck Aue. G@ £420008 


Push the ON-OFF switch to OFF. 


U102 through U106: As with IC U101, install 
and test five CA3130S integrated circuits 
(#442-623). Be sure the Deviation Meter is 
turned OFF as you install each IC. Be very care- 
ful to always position the tab on the IC toward 


N IOTE mi 


the index mark on the circuit board. NOTE: The 
Meter readings for each IC (on the bottom scale) 


is as follows: 


Tianna mom 4 an yt 
Uiua 0.0 10 0.24 ° 
U103 6.0 to 9.0 7 
Tiana entnan ld 
U lut v.U TO O.U 
U105: 5.0to8.07-* 
[J106: 6.0 to 9.0) 


When you have installed and tested integrated 


+h TT1 oa 
circuits 0101 through U 106, pu 


switch to its OFF position. 


(Vv) 


(LA Remove the red test wire from the green jumper 


. 
vire. Push the green jump 


circuit board pin. 


completes the ‘Initial Tests;’’ proceed to 
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Page 9) as you perform the following steps. 
(1) Connect the battery case and (or) Battery 
Charger/Eliminator Accessory a i 


the “Initial Tests” on Page 41. 


( Vv Set the front panel controls as follows: 
ON-OFF switch: OFF 
BATT switch: In. 


( iY On the main circuit board, connect all five 


jumper wires (except the green jumper) to their 
adiacent NORM connecto 


ni 
CANA PRRNR eee LN 1ector pitt 


) pointer. It should indicate one 
idth (thickness) below the “0” index 
of the scale. If it does not, adjust the 


anes cal adiust screw in cither di 
Pa ee eee a ee nical AANA Mk Ww VY LEE Wala 8A 


the correct pointer position. 


roar inn fan 
rection for 


(1,3 Connect the green wire jumper to the circuit 
board 8V pin 


(1) Push the ON-OFF switch to ON. 


(\ va “Turn 8V ADJ control R186 with the 


tri 
alignment tool for a reading of exactly 7.5 on n the 
0-20 scale. 


(J Push the ON-OFF switch to OFF. 


(é] Disconnect the green jumper wire from the 8V 
pin and push it onto the 15V circuit board pin 

(py Slightly push in on the TUNE switch to release 
the BATT switch to its out position. 


ating teen LTanal nen 
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you may us oaths of the following methods. Using 
the first method, you will need a frequency counter 
capable of covering from 25 MHz to 50 MHz. The 


; ; 
second method will require a standard FM broadcast 


receiver. Proceed to the one procedure below that you 
prefer. 


Alignment Using Frequency Counter 


(<}+ Connect the RF Input 


jack on the Deviation 
Meter to the input jack of a frequency counter. 


(F I, Set the frequency 
Deviation Meter scale. 


IMPORTANT: Some frequency meters may indicate 
exact multiples of 2x or the fundamental fre- 


quency. 


(t-) Turn the FINE TUNE control to align the 
pointer with the line at approximately 2 o’clock 
on the front panel. 


(x “Push the ON-OFF switch to ON. 


NOTE: You will be instructed to adjust coil L202 and 
trimmer C211 in the following steps. Use the coil 


alianmant alan d adi..nt Tann then nh tha anes 
Gignimient tGGi ana aaj LSet L202 tor ough tne convert ter 


shield hole marked “LO.” Adjust trimmer C211 with 
the trimmer alignment tool through the shield hole 
marked “HI.” 


Adjust coil L202 and trimmer C211 as follows: 
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(Disconnect the frequency counter from the 


ees 


Deviation Meter. 


Proceed to ‘““Main Circuit Board Calibration.” 


( ) If you have purchased the optional Antenna 


Accessory for the Deviation Meter, connect the 


thea RE INPUT jack Water Tf 


nto ta nf tha 
antenna to the AND LL WL the AVLULUL. LL 


you do not have the Antenna Accessory, use the 
length of red test wire, and push the bare wire 
tip into the center of the RF INPUT jack. 


( } Place the Deviation Meter close to your FM 
receiver. Turn the receiver on. 


IMPORTANT: In the follow 


wing steps, to accurately 
align the local oscillator in the Deviation Meter, you 
must know the frequency of the stations heard on 

eaoatsar ae wteract 


44 
your FM receiver; for example, one popular MiQwese 


station is at 98.7 MHz. and another is at 106.7 MHz. 


To adjust the low end of the band, you must select a 


etatian whan franuancy «whan diwidoad he 2 ar he A 
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will fall between 25 and 30. Similarly, to adjust the 
high end of the band, you should use a station whose 
frequency, when divided by 2, wiii faii between 45 


and 50. For example ifa etatinn ean he found whose 


asus AVE UAC Sa, £4 OLE UE I A VA 


frequency is at 99.9 MHz it will meet both of these 
requirements (use 100 MHz for easier calculations). In 


your own area, you may have to select two separaie 
stations. 


Refer to Pictorial 6-1 for the following steps. 


NOTE: You will be instructed to adjust coil L202 and 


trimmer C211 in the following steps. Use the coil 
alignment tool and adjust L202 through the converter 


= aeaebad COTO A Atwt t totes ny 79 wanth 
shield hole marked ‘ bly fA ust CLL C211 VV ELI 


the trimmer alignment tool through the shield hole 
marked ‘HI.’ 


(.) 1. Select a weak FM station on your receiver 
whose frequency, when divided | by 3 or by 4, 
falls between 25 and 30. Set the 


Meter pointer to that number. 


siatinn 


Deviation 


_ 

e 

ed 
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direction as you listen. to the receiver 
speakers for a cancellation of the sound. Do 
not adjust L202 further at this time. NOTE: If 


ranrallatian 
VMALLOLECALAULL 


emind 
OULU 


wa da nat aot 
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described, use a weaker station or disconnect 
the antenna. 


id 


ji necessary, return your FM receiver to a 
station whose frequency, when divided by 2, 
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falls between 45 and 50. Set your Deviation 
Meter to that number. 


. Adjust trimmer C211 (HT) in either direction 
as you listen for a cancellation of sound from 
the speakers. Do not adjust the trimmer 


f.24h ro 
1rur ter at tnis time. 


NOTE: If you cannot adjust capacitor C211 to at least 


49.9 MHz at the high "requency end, Tefer to” “High 
Frequen Adiustment’’ faolloy 


Frequency Adjustment” follow this section. 


( ) 5. Repeat Steps 1 through 4 until no further 


improvement Cail be made. 


( } Push the ON-OFF switch to OFF. 
f 1 D mts aes = a f.- tha mt oe 
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Proceed to ‘‘Main Circuit Board Calibration.”’ 


High Frequency Adjustment 


Refer to the 


4 


6-1 (Illustration 
Booklet, wing § 


wing steps. 


( } 1. Temporarily remove the converter shield 
cover. 


. With the trimmer alignment tool, turn 
capacitor C211 to minimum — with the 
moveable metal rotor down as shown. 


. Adjust coil L202 for the high frequency indi- 
cation; that is, a cancellation of the sound 


from the speakers or a frequency meter read- 
ing of 50 MHz 


. Following the directions for a low-frequency 
reading, slighily compress the ouier piates of 
tuning capacitor C212 until the correct 
speaker cancellation or frequency meter indi- 
cation is obtained. 


. Repeat Steps 1 through 4 until both the high 
and low frequencies are aligned to within 0.1 
MHz. 

( ) 6. Replace and secure the converter shield 

cover. 
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{ ) 7. Return to “Alignment Using Frequency 
Counter” or to ‘Alignment Using FM Re- 


” and rarcharck all of tha alhanmant 
44th PK OE OU LAL UL Sst 


steps cainider those headings; you should need 
to make only slight adjustments to either coil 


L202 or trimmer C211. 


cei ver, 


ea a 


Proceed to “Main Circuit Board Calibration.” 


Refer to Pictorials 5-2 and 6-2 (Illustration Booklet, 


Page 9) as you perform the following calibration 
steps. 


( JA On the front panel of the Meter, set all the 
pushbutton switches to their “out” positions 
{press lightly on adjacent buttons). 


(t) On the main circuit board, make sure the green 
jumper wire is connected to the 15V circuit 


haard. ie et at ia, iy Bes | 


yoOara, all other jyuiiper wires should be on their 
adjacent NORM circuit board pins. 


(, ) Push the ON-OFF switch to ON. 


(A Push in the 2 kHz DEVIATION switch. 


When the pointer swings upscale, stop. 


Caretully turn the OFFSET control 
counterclockwise until the meter pointer just 
stops at “‘0.”, NOTE: You may wish to repeat this 


b 


step a few times to be sure. 


Vv 
«J Move the red jumper wire to the CAL pin. 


( 
(! }) Move the orange jumper wire to the TUNE pin. 


(, ) Refer to Detail 6-2A and, using the coil align- 


a ane 


ment tool, adjust coil L101 as follows: 


meter until you see the pointer rise rather 
abruptly to a mid-scale or higher reading. 
This is shown in the Detail as slope “A.” 


PEAKING COIL L101 
a {APPROXIMATE NUMBER OF 


Detail 6-2A 


C. Continue turning the slug four to six mare 
turns as you watch the meter indication dip 
and then slowly rise to a second pea Count 


Ba Oe ge OS a ee a a ae Sonn aren Ge 
the turnos Livilbl ine Lil st to the second poahk. 
Stop. 
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NOTE: If you were to go clockwise beyond 
eernn wnaal wr atar 


tha ad fha 4 
the oCLUIIU PCa, tne meer in 


would resemble slope “‘C.” 


D.~ Turn the slug counterclockwise from the 


eoonn mank 1/9 tha niim wenn ha 


second proan 1/2 L1G number Gr: turns peée- 
tween the two peaks. Stop at the mid-point 
dip at “B.” 


(J Push the ON-OFF switch to ON 


t tool, turn CAL, 


Lee E ent c 


(J Using the trimmer alignme 


control R138 and, as you watch the meter, set 
the control for a top-scale reading « of exactly 20 
on the 0-20 scale. NOTE: Repeat this operation 
as necessary to just get the pointer to the right 


(\.) On the main circuit board, return the yellow, 


orange, and red jumper wires to their adjacent 
NORM pins 


(© ) Connect the violet wire to the adjacent NULL 
connector pin. 


This completes the ‘‘Alignment and Calibration” of 
your FM Deviation Meter. Proceed to ‘Final 
Assembly.” 
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Refer to Pictorial 7-1 for the following steps. 


Cy A Position the back panel ona soft cloth as shown. 
From the paper insulator, cut a piece 3-1/4" x 


aafan 
oni; , 


/ Remove the paper backing from the square 
paper insulator and press the paper in place on 


the maida af thea vranr nanal ag 
insiGgé Gr wié Téar Panes aS SNHOV 


shown in the 
Pictorial. Be sure to position the paper between 
the two holes. Discard the remaining piece of 


insulator. 


NOTE: If you are going to use batteries to power your 
Deviation Meter, make one final check at this time to 
make sure they are all correctly installed in the battery 
case. 

yo 
( 4 Secure the battery case and battery bracket to 
the rear panel with two sets of 6-32 x 3/8” black 
phillips head hardware as shown. NOTE: Be 
sure to position the battery terminals toward the 


ton aden af tha nanal 


(Up CUBBY Ul liv Palle. 


Position the rear of the main circuit board close 
to the inside of the rear panel as shown in the 
Pj ctorial: then rannant the battery oli Dp to the 
i Gib UULELIGUL 210 MCLLOoL Jy wil 


battery case terminals. 
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PICTORIAL 7-2 aw - | ty? : J 
Refer to Pictorial 7-2 for the following steps. | a ~w | Nl xO ra 
( A Slide the bottom front edge of the back panel Ne] | a“ 
assembly inside the bottom flange of the front Rx a | a 
panel. Push it in until the mounting holes are . . gan 
lined up. Start three 6-32 x 3/8” black phillips Gy #6 BLACK LOCKWASHER 
head screws with #6 black lockwashers into the 6-32 x 3/8" BLAC 
PHILLIPS HEAD SCREW 


mounting holes. 


ri 
(' )} Start five more 6-32 x 3/8” black phillips head 
screws with #6 black lockwashers through the the numbers on this label in any communica 
ottom panel and into the circuit board spacers. tions you have with the Heath Company about 
4 7 Oo . this kit. 
(4) After all the bottom panel mounting screws a 
have been started, tighten all of them securely. (eae Remove the paper backing from the four feet 
and press one foot onto each corner of the bot- 


( Yi Remove the paper backing from the blue and tom of the Meter as shown in the Pictorial. 
white label and press the label in place on the o 
rear panel as shown. NOTE: Be sure to refer ta { | HK Turn the Deviation Meter upright. 


Te 32 x 3/8" SCREW mw < 
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PICTORIAL 7-3 


{ ) Position the cabinet top down over the Devia- 

; tion Meter assembly as shown. Then secure the 

(\J Mount the handle clips to the cabinet top with cabinet top with eight 6-32 x 3/8” black phillips 
two 6-32 X 3/8” screws as shown. 


head screws. 


NOTE: Before you secure the cabinet top, be sure that 
switch SW102 is correctly set to “CHARGE” if you are This completes the ‘Step-by-Step Assembly”’ of your 
using rechargeable batteries. FM Deviation Meter. 
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Refer to Pictorial 8-1 (Illustration Booklet, Page 10) as 


wnires dthafoallaunacinfa Han warhinhk tenrovidad 
YOu T@aa Wi (O1L1LGOWig inOrMation Wiictn is proviacea 
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mainly to acquaint you with the controls, the 
switches, and the functions of the FM Deviation Me- 
ter. Further sperenene. information is supplied 


under tha handing ‘An atinne ' NIOTE. Tha lattare 
LLG heading ‘ d \pplications. 1WAY Eda. LLEIG IGLLULO 


in front of each component called out in the following 
text, correspond to the lettering on Pictorial 8-1. 
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A. ON-OFF switch (red): Use this switch to turn the 
ff. If 


power to the instrument on and off. If you use 
rechargeable hatteries the charaao rata will nat 
i vase Valtoii05, the Cilai Be ra weirs Tse 


be affected by the position of this switch. Sw 
positions — In = ON, Out = OFF. 


aa 


an internal cheek of the pationes. When bat- 
teries are used with the Deviation Meter, you 
should push this switch in occasionally to make 


cure the hatteriae are in annd condition, Check 
cure Lie patlerieg are ing ooG cone tom, (neck 


B. BATT sv 


the battery condition on the lowest scale of the 
meter; the pointer must be within the white por- 
tion jabeled ee Tf it is not, replace or re- 
charge the batterie 


MeeeGie A4f BPEL SS 


C. TUNE switch (white): Use this switch in con- 
junction with the large tuning dial to seek the 
FM carrier signal y you desire, which you will 


then tune to a peak indication on the meter 
using the controls as described in F. and G. 


These switches sacral eg maximum range of 
the deviation from the carrier signal — or 
full- scale deviation Sel The two red 
pushbuttons at 75 and 7.5 kHz correspond tothe 
red meter scale (0 - 7.5), while the two black 
pushbuttons corresponding to the black meter 


amalean {nm 9n1 
SUdll [U-a2U). 


DD. Four kHz DEVIATION switches (2 red, 2 black): 


DE-EMPHASIS SWITCH (E.} 


Th. NMGWAADITACTCQ ...-! pa Fen on 
The DE-EMPHASIS switch fou fiS GE- 


emphasis as used in two-way radio systems, or 75 us 
de-emphasis as used in standard FM broadcasts. This 
switch affects only the speaker (SPKR) Baan The 
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MAIN TUNING (large knob): Controls the local 
oscillator main tuning function. Controls the 
action of tuning capacitor C212 through a 6:1 


reduction drive and the nacitin 


n f tha fro 
eae so 


ana tne positior ning or the ire- 


quency dial pointer. 


This control is 
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iho to assist in obtainin a best tuning 
on frequency 
ex is aligned 
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GAIN control: Use this control to attenuate 
especially strong signals to keep the meter 
pointer within the “TUNE” range shown onthe 
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meter dial. Signals can be anywhere within the 
meter range without affecting the measured de- 
viation. 


ae LEVEL control: Controls the audio level 
t the SPKR output jack only. The control, when 
urned fully counterclockwise, switches off the 
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viation Meter without b attaribst If you use the 
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the Charger/Eliminator plug for battery- 
powered operation. 

Tawi AY Abe: ea ae A eel ee 
SPKR Jack: AA SldiludsuU LWU- pole plu © Jadth Udll 


be used to connect an 8-ohm eecake or head- 
phones to the Deviation Meter. Monaural FM 
signals are amplified, detected, and coupled to 
the speaker output in a similar manner as ina 
standard receiver. 
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ity in 1 the lower V VHF ance isa approximately 1 
millivolts (see “Specifications,” Page 55). 


SCOPE jacks: Demodulated audio signals can be 
coupled from the two scope jacks (signal + 
ground) to the Lope of an oscilloscope. This 
output is in the order of 13mV/kHz and is 
superimposed on a DC voltage which is propor 


tional to the intermediate frequency. 


BATE 4 area of the meter. 


5 


Connect an FM RF signal source to the RF 
INPUT front panel jack. 


mo: at INIT TTINIT 7Asten 1 tnAne An the feant 
opel the FINE LUING Control inQ@ex Of) hie irOfit 
nanel diagonal line 

Qr oO 


Turn the GAIN control fully clockwise. 


Press the TUNE button in. 


weet en Pane epee RIATO, TL. Mota at, 
Carrier irequency. INULE. Lie Veviation Met r 
local oscillator frequency is at 0.2 MHz above 


and below the incoming carrier frequencies. If 
the meter pegs at the high end, turn the GAIN 


Sane teas mania Soe Sear Pee, serneT TRTT 
control to bring the polnter within the LUINE 


area on the meter dial. Retune, if necessary for a 
maximum meter indication. In tuning to the car- 
rier frequency, two peaks _ be observed. To 


Fhter eviat a adtinag 


tune for a positiv 6 aéviation eaaing, select the 

lower-frequency peak coed. To tune for a 

negative deviation reading, tune to the higher 

peak. These peaks will occur at 0.2 MHz above 
Lh 


an alacsr the rarriar i ran ONT 
anda vDéeéiow tne Ca@lrivr LIOyQuUuehcy. 
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When you operate the Deviation Meter at higher 
frequencies, if you cannot sie te minimum 


aval indiratinn nenceed as mL sara 
EVE. iMGication, PTOCceea a5 trOu0WS: 


a. Set the Meter to the desired frequency. 


Fundamental frequency (from 25-50 


ae an | 94 9 MATTIAS 

sCai€) — —~ 31.4 iVilldé. 

Added frequency: 500 + 31.2 = 
531.2 MHz. 


Subtracted frequency: 500 — 31.2 = 
468.8 MHz. 


nee an a harmonic frequency ee the unit 
under test; incorrect deviation measurements 
could result. 


8. In high VHF and the UHF bands, the positive 
and negative peaks will appear to kes very close 


together. Use the PONG LUING con 4, PIESet at 
midrange with the knob index, to nie the 
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I e ation signal is 
ore than 5 kHz, the modulation 


9. Press the appropriate kHz DEVIATION range 


pus shbutton and read the amount of deviation 


from the meter. NOTE: The 2 kHz range circuit 


contains a 1.5 kHz low-pass filter to assist in the 


elimination of high-frequency noise at the lower 
modulation frequencies 


10. Ifdesired, you may connect an 8-ohm speaker or 
a headset to the SPKR output jack on the front 


Sea ra reas De fy ee me eeee | mavna mlws Deroh the 
pale. Use a single-pole phone piug. P LOL LEG 


de-emphasis switch to the correct setting: 75 ws 
for standard broadcast applications, 750 ys for 
two-way radio applications. 


If desired, connect an oscilloscope to the SCOPE 


output banana j jack on ae front panel. 


—_ 
—_ 


NOTE: If you are going to use your Deviation Meter 
for continuous monitori ing operation, you should 
occasionally recheck the tuning to be sure it is peaked 
on frequency. 
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PICTORIAL 8-2 


BATTERY ae 
CHARGER/ELIMINATOR J 
IMA-4180-1 
BATTERY CARE AND CHARGING 


Refer to Pictorial 8-2 as you read the following 
information. 
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As explained in 


a! (piained 


rechargeable nickelcadmicmn (Nicad) batteries nay 
be recharged. If you do not have rechargeable 
batteries in your Deviation Meter, you may omit 
reading this section. If you do have them, and donct 


keep your Battery Charger/Eliminator Accessory 
connected to the Deviation Meter at all times, you 
quently check the condition of your battery 


should ireque 
pack. When the meter reading indicates that the 


battery energy is low, just plug the Battery 
Charger/Eliminator Accessory into the Deviation 
shallow discharges, and by minimizing overcharges 
and heat. 


Meter rear panel 15 VDC jack, plug the Charger into 
an AC outlet, and charge the batteries for several 
hours. To check the condition ofr ctatea af charaa an tha 


MEO NARS NAANS SONPAASAAR RES UE OGL Ul UGS ULE LL 
batteries alone, the Charger must be temporarily dis- 
connected from the Meter. Nickel-cadmium (NICAD) 


batteries are sealed, and contain no free electrolyte. 


+ 


r s will retain about 50% 
of their charge for three months. However, a few 
charge and discharge cycles will restore their full 
capacity. To increase their charge time, store the bat- 
teries at low temperatures. High temperatures de- 
crease their life. 


The useful life of a NICAD is from 300 to 1000 charge 
and discharge cycles. You can extend its life with 
shallow discharges, and by minim 


and heat. 


cycles. This is known as the “memory” or ‘“hys- 
teresis’” effect and can ue romeaie d ae a few deep 


rannndattianing oxvyele 


reconaiuoning cCycies. 


a 
charge it to 1.0 volts at a rate ‘of 36 sae oe Then re- 
charge it at a rate of 360 mA for 14 to 16 hours. 


When a cell is discharged to less than 1.0 volt, the 
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remaining cells in the series string will begin charg- 
ing it in the reverse direction. If this condition occurs, 
and you attempt to recharge the series string, the 


reversed cell can be permanently damaged. The re- 
versed cell can usually be saved if you first short it to 
remove all its charge, then recharge it in the normal 
manner. However, repeated cell reversal will increase 


the internal cell pressure and cause the cell to vent 
and expell electrolyte. This is a permanent failure and 
the cell must be replaced. 


APPLICATIONS 


The input signal may be coupled to the Deviation 
NAniar hea cls noet BNC chal ded: cable cannector ine 

AVIEGLOL uy a U1LGUL BNG 5ni€GiG6G Lavi connector BF om 
signal generators and other low-power sources. For 
medium power sources, an attenuator should be used 
in the signal line. If relatively high-power sources are 


tr ha tactad mall 
to be tested, a small antenna such as the Heathkit 


Model SU-510 can be used. High-level sources may 
slightly affect the local oscillator, but will not affect 
the deviation measurement. At higher UHF frequen- 


add cama noise to thea 


La OLED 4b to the 


layval clanale wari 
AUVUL OLB VV Lie 


ciae. high 
Mublaely, ati Bit 
deviation measurement and will affect its accuracy. 
At these frequencies, you will attain the greatest accu- 
racy with low-level signais. In some cases, high- 


nawar AM gianale i in vour area can affect tha onera- 
BY Yves f£ALAFER LL &*+ gy RW baw wey 


_tion of the Deviation Meter if you do not use shielded 
inputs. NOTE: If the deviation readings are several 
times greater than normal in a strong RF field, move 

from the signal source. 

Access tones used in 

ally deviate several k 


the 7 5 kHz devi ati ion range Continuone tones cucha 
. anon r qugc. TON nuous (ones Such as 


those used in tone squelch circuits, deviate less and 
should be measured on the 2 kHz range. Since these 
tones are “sub-audibie,” a iow pass filter is used in 


n two-way communications usu- 
kilohertz and may be measured on 


To describe the frequency response on the 2 kHz 


oa naif. warioh 
Tange, 4na if you wish to use that r range with a mod- 


ulating signal above 300 Hz, the effect of the low pass 
filter may be corrected by multiplying the deviation 
reading as follows: 


ee 


l= ih xX Vv 1+(Ce5) 


where D, = deviation reading, and F,, = modulating 


frequency. 


The FM Deviation Meter has a bandpass similar to 
that found in a monaural FM broadcast receiver. If 
you are measuring stereo multiplex broadcasts, the 


A SIGNAL COUPLER FOR DEVIATION MEASUREMENTS 
ON MEDIUM POWER TRANSMITTERS MAY BE MADE By 


BREAKING OFF THE MALE PIN OF A BNC TEE-CONNECTOR, 


THE ATTENUATION IS APPROXIMATELY 55 dB AT 25 MHz 


AND GOES DOWN AT ABOUT 6qdR/OCTAVE. THE TEST 
SETUP IS AS SHOWN. 

(B) BNC CONNECTOR 

=e ] f [ANTENNA W 


woe a oe 
Prorat MINA nays An 
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‘ DEVIATION 


Meter will detect the deviation in the main (L + R) 
channel and will reject the deviation in the sub (L — 


R) channel. Thus, the instrument will “see” only half 


SN ssGasaae SSM y CES 22k Lee oak Meese Y sae 


the modulation. For accurate deviation measure- 
ments, input signals should be from monaural 


sources; simply switch the stereo generator to the 
“MONO” mode of operation 

When you are measuring the deviation at high fre- 
quencies, care shouid be taken io be sure thai ihe 
Deviation Meter is not subjected to shock or vibration; 


a slight disturbance of the local oscillator frequency 
will show up as a deviation reading. 


! ases nect the Deviation 
Meter directly into a tre ransmission line to continu- 
monitor medi ium power panna tere: This 


the center pin 
signal sfiemastind iis it appears at the RF INPUT 
of the Meter. The attenuation is thus approximately 
55 dB at 25 MHz and ne approximately 6 dB per 
octave. Part B of Pictorial 8-3 shows a typical in-line, 
continuous monitoring setup for your FM Deviation 


oe 
IVLULEL. 
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Deviation Meter. It is divided into two sections. The 
first section, “General,” contains suggestions of a 
general nature in the following areas: 


‘< 
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This part of the Manual will hel 
thich t 


A. Visual checks and inspections. 


Ss) 


Precautions to observe when bench testing. 
C. How to determine the area of the Meter in 
which the trouble is located. 


The second section consists of a ‘‘Troubleshooting 
Chart.” This chart calls out specific problems that 
may occur and lists one or more conditions or com- 
ponents that could cause each difficulty. The resistor 
R-numbers, capacitor C-numbers, diode D-numbers, 
and the transistor Q-numbers are identified in these 
charts by the same numbers that are used in the ‘‘Parts 


Taat 


aecambly atanae and an tha Srhamatic 
List, 


in the a@Ssemoiy Sveps, anG Of tne oCneimaus 
Diagram. “Circuit Board X-Ray Views”’ (Illustration 
Booklet, Page 11) are also provided to help you locate 
the components and test points. 


NOTE: In an extreme case where you are unable to 
resolve a difficulty, refer to the ‘‘Customer Service’ 
information inside the rear cover of the Manual. Your 


Warranty is inside the front cover. 
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GENERAL 
Visual Checks 


1. Again make thev ual checks at the end of each 
LR 
board as 


2. About 90 percent of the kits that are returned for 
repair do not function properly due to poor con- 


+7 m 
nections and soldering. Therefore, many trou- 


bles can be eliminated by a careful inspection of 
connections to make sure they are soldered 
properly. Reheat any doubtful connections and 


he sure all the wires are soldered at places where 
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several wires are connected. 


are installed correctly. 
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Check the value of each part. Be sure the proper 


noart haa haanun 
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the Pictorial diagrams as ca alled ‘out in the 
wiring instructions. It would be easy, for exam- 
pie, to instaii a 22UU0 0 (red-red-red) resistor ina 


m) resistor 
wi! resistor. 


. 
aatt eh num in 
ty a OLLI VV EE La 


a ead in colored 
pencil on the Pictorial as it is checked. It is 
frequently helpful to have a friend check your 
work. Someone who is not familiar with the unit 


may notice something yau have consistently 


SSULEUY rts aise 


overlooked. 


Slam 
_ 


Check all component leads connected to the cir- 
cuit boards. Make sure the leads do not extend 
through the circuit board and make contact with 
i parts, suchas shields or 


Lili crlions qgitoso i il 


the chassis. 


Check all the wires and cables that are con- 
nected to the circuit boards. Make sure the wires 
do noi touch the chassis or other lugs. Make sure 
all wires are properly soldered. 


You may find it helpful if you read the ‘Circuit - 
Description” on Page 57 as you refer to the fold- 
in Schematic Diagram. 


If the difficulty still is not cured, read the ‘‘Pre- 


cautions for Bench Testing” section and the sec- 
tion titled ““How to Troubleshoot Your FM De- 


viation Meter.”’ 


Be cautious when you test transistor and IC cir- 
cuit ts. Although these devices have a long life 
when used properly, they will be almost in- 


stantly destroyed when short circuited. 


when you make voltage measurements. If the 


probe slips, for example, and shorts out a bias or 
voltage supply point, it is almost certain to dam- 
Wy AL AEWA 

Do not remove transistors or IC’s while the De- 
viation Meter is turned on, since this would 


Do not remove circuit boards while the Devia- 
tion Meter is turned on. 
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Charts” to see if the difficulty you are having is listed 


liven Maow witcivercs volriroubleiein seplydhe: iaigae ative (Goadition columua, your cuicelty 
“Visual Checks’ to that area. is listed there, check the ‘‘Possible Cause” column 


listed for that item and apply the visual check to the 
You may also go directly to the ‘“Troubleshooting area of difficulty. 


This “Troubleshooting Chart’ lists specific difficul- | Refer tothe “Circuit Board X-Ray Views’ (Illustration 
Hes aaat pou occur a your Deviation Meter. Several Booklet, Page 11) to locate and identify parts. 


2. Dead batteries. 
3. Charger/Eliminator not connected. 


1. | Deviation Meter does not operate. | 


Datian: alin Innan 
May Vil veo. ] 


2. | 8-volt regulator will not adjust. | 1. Control R186. | 
2 Integrated circuit U10B. 


3. Capacitors C101 or C154. 


3. Deviation readings too high or too low. | 1. Recalibrate instrument (See “Main Circuit Board Calibration,” | 


Page 45.) moons 
4. Batteries test out of “Battery” area on meter. | 1. Recharge batteries. | 
2. Replace lead-acid or alkaline batteries. 
5. Batteries will not charge using Battery | 1. Charge switch SW102 not in CHARGE position. | 
Charger/Eliminator. 2 Diode D108. 


6. | No deviation reading (SPKR and SCOPE outputs OK). 1. Diode D107. | 
2. Meter. 
| | 3. Capacitor C143. | 
4. integrated circuit U106. 
7. No SCOPE output (deviation reading OK). 1. Resistor R154. | 
2. Coil L102. 
| 3. Capacitor C133. 7 | 
8. | Tune function works but will not peak. 1. Coil L104. 
9, | 


10. | Unit lacks sensitivity l- 1 Contro! Ri1. | 
2. Diode D262. 

| 3. Transistors Q101, Q201, or Q202. | 

11 | FINE TUNE control inoperative. | Control R3. | 


e 1. 
| 2. Capacitor C154. | 


| 3. Diode D207. 
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12. No SPKR output — or weak or distorted (deviation OK) | 1 Contral R4/switch SW2. | 
| 2. Switch SW1. | 

3 Capacitors Ci, Ci45, Ci46, C147, or C148. 
| | 4. Transformer T101. | 
| | 5. Integrated circuit U107. | 
13. [ No SPKR output (in only one position of DE- | 1. Switch SW1. | 


| EMPHASIS switch). | 2. Resistors A152 or Ai53. | 


14. | No meter indication during “Main Circuit Board Calibra- | 1 Adjust coil L101. 
tion.” 2. ‘Filter Y101. 
| | 3. Or — (See items listed under Condition 9). | 
15. | Will not calibrate to full scale. 1. Recheck 8V ADJ control R186. 


2. integrated circuits U103-U 106. 


SPECIFICATIONS 


Carrier Frequency Ranges 


On fundamental of locai oscillator ....... 25 — 50 MHz. 

On harmonics of local oscillator ......... 50 — 1000 MHz. 
Deviation Ranges ........ 0... cee ee eee 6-2, 6-7.5, 6-26, and 0-75 kHz peak. 
Accuracy (full scale) ........... 0.0... eee eee +3%. 
Sensitivity (Gain control fully cw) 


25-50 MHz... cc cee eee 10 mV minimum. 
50-500 MHz ........ cece cee eee eee eee 35 mV minimum. 
500-1000 MHz ........... 0. cece ee eee 100 mV minimum. 


rT marin ~ 


On 7.5, 20, and 75 kHz ranges .......... 250 Hz maximum. 


On 2 kHz range.......... cece 100 Hz maximum. 


Maximum Safe Input ........... 2... .0ce eee 5 volts 
OAAR A OlWwstaist feaAartinea 49 2..U/LL. waal 
VLUPOC WULPUL LS S26 0 os 0 Op 10 WIV{KRI1LA pedk. 


Speaker Output (5 kHz deviation, 400 Hz mod- 


ulation, 750 ys de-emphasis) ................ 100 mW minimum, into 8-ohm speaker. 
De-emphasis 
LWO-Way TAGIG 5 wa Sb eee RSG oh ew 750 ps. 
BIOAG CAS0 oi4-4is Gee cue a aaah eta tN 75 ps. 
Modulation Frequency Response 
— At 7.5, 20, 75 kHz: 
50 HZ— 9 KAZ sor huct etapa cig ena eae es +0.5 dB. 
10° He—13) KAS we de ei sev Awaweln — 3dB. 
— At 2.0 kHz: 
Bl 500 UE. « vane wey hare en bicep bie ee eos + 0.5 dB. 


Within rated accuracy ................-. 20° — 30°C 
Eight percent accuracy.................. 0 — 50°C 
Power Supply 1034 oe tas Sona oe eee ee ee Ten AA cells, NEDA tyne 15, zinc-carbon, alkaline, 
or nickel-cadmium 
WR ae a a a ie DMAtt.-, OL ann ne!/Wlivnwten anatase Anancoenets AARoa!? TAAA 
Wpuo Jdl POWCI DUULLE .. 2. we we ee te ee te Datler Ulidl BU HLAtol ALLECESSOLY, IWLOUEL LIVIs\—- 
4180-1 
Battery Life: 
Zinc-carbon or alkaline 
intermittent use w/o speaker ................ Approx. 80 hrs 
r r Pete UY state 
Nickel-cadmium (Nicad) ................ 35 hrs. per charge. 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time 


Page 57 


[GegueatHxiT) 
___ 


A number series has been assig ned to the « circuit com- 
| 
au 


Wananta mast 


poncnis Mounts 


boards. These numbers are veferred to throughout the 
sections of the Manual to help you locate and identify 


the components. These components are grouped as 


1-99 Parts mounted on the chassis. 


101-199 Parts mounted on the main 
circuit board 
201-299 Parts mounted on the converter 


circuit board. 


Refer to the Block Diagram (Illustration Booklet, Page 
10) and to the fold-in Schematic Diagram as you read 
this “Circuit Description.”’ 


GENERAL 


RF signals from a signal generator or atransmitter are 
coupled to the RF Input jack on the FM Deviation 
Meter by shielded cable, a wire, or through an acces- 
sory antenna. The RF signals are routed into the con- 
verter assembly where they are mixed with a local 


ency af warhinh ta 9 MALT 
ency Of which 18 .4 MiniZ 


necillatar sian frequ 


VWOULLIGLUL signal, the icyu 
above or below the incoming signal. The two signals 
are mixed with the output of a harmonic generator 


and are coupled through a preamplifier and an IF 


The amplified IF signal is then coupled through a 
jimiter and a waveshaper circuit in which the signal 


is formed intoa square wave to driv 


Sane 


The trigger output feeds into a monostable multivib- 
rator whose duty cycle varies according to the devia- 
tion frequency. The output ofthe multivibrator passes 
through two stages of low-pass filters to produce a 
demodulated audio signal. The audio signal is then 
routed in two directions. In one direction, the signal 
goes through a switch attenuator network, a peak 
detector, and is coupled to the output meter. Routed 
in the other direction, the audio signal is passed 
through a de-emphasis network, across a level con- 


at of tha 
t Ul LLiv 


eatrigoear circuit 
a trigger circult. 


tral and Intan an andin amniifier The nit 
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audio amplifier is coupled directly to a speaker (or 
head-phone) jack on the front panel. 


Power is supplied to the Meter circuits from ten 
NIPNA ‘Toren c A) Lhattewinn aw far D attancr 
IN EGLI DL Llype 15 (AA) VALLOLLIOSO Wi ib om a QLLUL y 
Charger/Eliminator Accessory. Fifteen-volt power is 
taken directly from the power source. Eight-volt 
power for the integrated circuits is obtained from an 
a filter. 
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A dual-gate MOSFET, Q202, is a variable frequency 
oscillator. Coil L202B resonates with tuning capacitor 


C919 tn datarminae tha nerillata frequency Cri 
waid LO wd ine tne OSCiisiatcor iT cquency. WOlk 


L202B provides positive feedback to Q202 gate 1 (G1). 
Fine tuning is provided by control R3 and variable 
capacitance diode D201. 


Transistor Q201 is a harmonic generator. The oscil- 
lator signal from the drain (D) of Q202 is DC coupled 
into the base (B) of Q261. Capacitor C201 in the emit- 
ter (E) circuit of Q201 stores a charge to keep the 
transistor turned or the greater part of each cycle. On 
negative excursions of the signal at the base of Q201, 

the collec tor conaucts snort, high- -harmonic current 


pulses. 


A hot-carrier diode, D202, is a frequency converting 


mivar Tha nurrant nulana fram the nnllartar nf M9n1 
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are coupled tothe anode of D202 and the incoming RF 
signals are coupled to its cathode. The derived inter- 
mediate frequency (IF) signai is created in a low-pass 
filter consisting of enil 1.901 


capacitor C202. 


fat 


nals are coupled from the output of the conver- 
ter circuit to the (IF) Gain control. The attenuated IF 


signal is then routed into the base of preamplifier 
transistor Q101 on the main circuit board, Transistor 


M1014 ta aq laweona en 


than wartth a gain nf 4in Tea 


Wiul iS a4 10OW-fO18e Pre amplifier with 4 Saini OF 1uU. 1tS 
collector output is coupled through capacitor C104 
and into pin 3 of operational IF amplifier integrated 
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circuit U101. U101 is a wide-band amplifier with a 
gain of 80. The IF signal, as it is coupled from output 
pin 6 of U101 to the input of U102, is routed across a 
limiter network consisting mainly of diodes DiGi and 
D102. This limiter circuit removes the peaks from the 
IF signal and effectively creates square waves from it 


for most input signal levels. 


The square-wave signal is routed into operational 
amplifier IC U102 pin 3 which functions as a 
waveshaper and squeich circuit. Positive feedback 


fro rad 
from C115 causes the output square wave from pin 6 


to switch up and down very rapidly. An offset bias on 
the input from the limiter diodes provides a squelch 
action for low-level signals. 


Transistor Q102 functions as a trigger circuit. Positive 
current spikes are coupled into the base of Q102 
through capacitor Cii6. The collector output is 
positive-going trigger pulses; which are coupled to 


integrated circuit U103 through capacitor C118 and 
resistors R131 and R132. Operational amplifier IC 
U163 is a monostable multi 
normally low. When a tri 
present on input pin 2, its 
is provided by capacitor C121 
resistor R136. The output pulse 

ps by 


set to approximately 1.6 
trol R138. 


vibrator whose output is 
ger pulse from (102 is 
tput rises. Regeneration 

to input pin 3 through 


oxwsadth a aati. Of 


ewiatn at U 163 pin ois 


alibration (CAL) con- 
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low-pass filters. The inputs to the filters are pulses of 
fixed width and amplitude with spacing that varies 
according to the deviation frequency. 


AUDIO CIRCUITS 


25C5 


The pulses are inte d 
low-pass filter network and, at the out 
age 
Lo 


B.S 
= 


audio signals. A resistive volta ivider consisting 
ist 58, fo orm a range di- 
6 is is a : full- scale | 7.5 kHz signal. At the junction of 
resistors R156 and R157, the signal is 20 kHz full- 
scale, and at the junction of R157 and R158, the signal 


is 75 kHz full-scale. 


The 2 kHz range uses the same signal as the 7.5 kHz 
e, but the gain of the peak detector is changed by 
switching resistor R161 into the circuit, along with 


low-pass filter resistor R155 and capacitor C138. 


a 

whose input is a signal selected by the range switch 
attenuator circuit. The output of U106 is rectified by 
diode D107 and the signal is stored in capacitor C143. 
The direct current developed at the output of U106 
flows through the meter and develops a negative 
feedback voltage across resistor R167. Resistor R161 
shunis resistor R167 to reduce negative feedback on 
the 2? kHz range, 


Resistors R152 and R153 with capacitor C1 form a 


de-emphasis circuit. Audio signals coming from ic 
U105 arerouted into both resistors and through one of 


them, as determined by the setting of De-emphasis 
switch SW1, and on into capacitor C1 and Audio 


ral prawnten 1 
GL contr UL R4. 


Audio signals from the center tap of control R4 are 
routed to U107 pin 7. The amplified audio output 
signal is coupled from U107 pin 12 through capacitor 
C149 to the primary winding of audio transformer 
T101. Audio output signals are coupled from the sec- 
ondary winding of T101 to the output Speaker jack J4 
on the Deviation Meter front panel. Switch SW2 is 
ganged onto the shaft of Audio Level control R4. 
When control R4 is turned fully counterclockwise, 

SW2 turns off the power to the audio amplifier circuit 
to conserve battery energy. 


Eel its Vase 


POWER SUPPLY 


Power for the FM Deviation Meter is taken from ten 
Type AA (NEDA Type 15) batteries and (or) an op- 
tional Battery Charger/Eliminator Accessory. Zinc- 
carbon or alkaline non-rechargeable cells with a use- 
ful life of approximately 80 hours may be used with- 
out the Charger/Eliminator nack 


RAE NSA U4 Bae aeeee at peu, 


nickel-cadmium batteries may be used for a charged 
useful period of approximately 35 hours. These bat- 
teries are opiional as the Deviation Meier can operate 
directly from the accessory power pack with no bat- 
teries at all. The 15-volt power source is taken directly 
from the battery or power pack through On-Off switch 
CarTana mee bee At 


SW101A contacts. Power for the 8-volt supply also 
comes from this source. 


or rechargeable 


AUN sss BU 


ee mA S 
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Integrated circuit U108 functions as an adjustable 
voltage regulator. DC voltage from the power source 
is coupled into U108 pins 2 and 3. The regulated 


racictonr R122 to 


provide overload current limiting. 8V Adj control 
R186 sets the 8-volt level for the IC and transistor 
circuits. 


ontnit at nin 14 je cannlad threaunah 
VULPUL cat pitt 4 iv VyupoU batt VU r 


If the Battery Charger/Eliminator Accessory pack is 
used, resistor R181 limits current flow tothe batteries. 
Switch SW102 is used in the Charge position when 
rechargeable batteries are used, and in the No Charge 


position for all other Charger and battery applica- 
tions. 


TUNED CIRCUIT AND RESONATOR 


Coiltan 


tan LI + anoanan 
COli Liu an 


f a 200 kHzresonant 
circuit. IF eal nad IC U101 supplies the resonant 
circuit through resistor R116. The resultant resonant 


circuit voltage feeds detector nioce D106. During 
calibr 


atnr V1n4 acl 4 
calibration, resonator Yiu is coupled into a positive 


feedback path and causes the IF amplifier and 
preamplifier to oscillate at 200 kHz. 
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BE MARKED IN A NUMBER OF WAYS. | 
D108 57-65 4N4002 | pf fof fo fo 7, / | 
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INTEGRATED CIRCUITS 


| | HEATH | MANUFACTURER’S | | 
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WAVEFORMS 


NOTE: Bold letters correspond to test points on the 
Schematic Diagram at which the waveforms are mea- 
sured. 


Deviation Meter setup procedure to obtain the 
waveforms is as follows: 


Deviation Frequency: 5 kHz. 
Modulation Frequency: 1 kHz. 


Signal tuned for Fundamental Frequency (25 MHz) 
on Deviation Meter with Gain Control set to produce a 
full-scale meter reading. 


a 
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| FOR PARTS REQUESTS ONLY | 


Be sure to follow instructions carefully. | 


Use a separate ietter for ail correspondence. 
Please allow 10 - 14 days for mail delivery time. 
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DO NOT WRITE IN THIS SPACE 


| INSTRUCTIONS | 

[ @ Please print all information requested. [ 

® Besure you iist the correct HEATH part number exactiy as 

| it appears in the parts list. | 

| ® If you wish to prepay your order, mail this card and your | 
paymeni in an enveiope. Be sure to inciude 10% (25¢ 

| minimum, $3.50 maximum) for insurance, shipping and 

| handling. Michigan residents add 4% tax. 

| Total enclosed $ 

| ment, check the COD box and mail 


Set Ne er ee CA ee 


@ lf you prefer COD ship 


this card coD [J 


| NAME | 
| sores | 
| CITY | 


tinn ran 
LM dis heel 
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invoice ¥ a | 


Date Location 


TOTAL FOR PARTS 


| HANDLING AND SHIPPING | | 


| MICHIGAN RESIDENTS ADD 4% TAX | | 


[ TOTAL AMOUNT OF ORDER 


| SEND TO: HEATH COMPANY 
BENTON HARBOR 

i MICHIGAN 49022 i 

ATTN: PARTS REPLACEMENT | 

| Phone (Replacement parts only): 616 982-3571 | 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 
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| FOR PARTS REQUESTS ONLY 


® Be sure to follow instructions carefully. 


@ Use a separate letter for all correspondence. 
@ Please allow 10 - 14 davs for mail delivery time. 
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DO NOT WRITE IN THIS SPACE 


INSTRUCTIONS 
@ Please print all information requested. 


® Be sure you list the correct HEATH part number exactly as 
it annears in the narts list 


Pose es ree SP pect ft. 


If you wish to prepay your order, mail this card and your 
payment in an envelope. Be sure to include 10% (25¢ 
minimum, $3.50 maximum) for insurance, shipping and 
handling. Michigan residents add 4% tax. 

Total enclose 
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NAME 


CITY 


ADDRESS —————______ 


The information requested in the next two lines is not required 

| when purchasing nonwarranty replacement parts, but it can 

i help us provide you with better products in the future. 
Modei # ——_— invoice # ____ 

| Date Location 
Purchased Purchased 


PRICE 
EACH 


LIST HEATH 
PART NUMBER 


TOTAL 
PRICE 


| 


QTY. 


| TOTAL FOR PARTS | | 


| HANDLING AND SHIPPING | 


[ MICHIGAN RESIDENTS ADD 4% TAX | | 


TOTAL AMOUNT OF ORDER 


HEATH COMPANY 


RENTON HARROR 
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MICHIGAN 49022 


SEND TO: | 
ATTN: PARTS REPLACEMENT | 


Phone (Replacement parts only): 616 982-3571 


THIS FORM IS FOR U.S. CUSTOMERS ONLY 
OVERSEAS CUSTOMERS SEE YOUR DISTRIBUTOR 


CUSTOMER SERVICE 


REPLACEMENT PARTS 


Please provide complete information when you request re- 
placements from either the factory or Heath Electronic Cen- 
ters. Be certain to include the HEATH p part ri number e exactly asii 


appears in the parts list. 


ORDERING FROM THE FACTORY 


fur rished with » this product a and 
Orders (parts only) dial 6 
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INUALS GAUL WUC ITI, VVE 


© Heath part number. 
© Model number. — 
- © Date. of purchase. 
~ © Location purchased or invoice number. 
“@. Nature of the defect. 
© Your payment or authorization for COD shipment of parts 


"not covered by warranty. 


Heath Company 
Benton Harbor 


Mi 49022 
Attn: Parts Replacement 


Mail letters to: 


in original parts untii you receive replacements. 
3 that should be returned to the factory will be listed 
: n your packing slip. 


OBTAINING REPLACEMENTS FROM 


Dita PATA AA Ae 


nea Lai SLcy i] AVN VENIENS 


_For your convenience, “over the counter” replacement parts 


are availahla from the Heath Electronic Ce me nt i 
ani FTE i PRCCALEE Rd O8 D iic Centers ustea in your 


Catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from_a 


Liasth Clacteanic On 
FIVE LGV Wo nier. 


Need help with your kit? — Self-Service? — Construction? — 
Qperation? — Call or write for assistance. you'll find our Tech- 
nical Consultants eager to help with just about any technical 


problem except “customizing” for unique applications. 


‘The effectiveness of our consultation service depends on the 
_information you furnish. Be sure to tell us: 


® The Model number and Series number from the blue and 
~ white label. 
© The date of purchase. 
“@ An exact description of the difficulty. 
_® Everything you have done in attempting to correct the prob- 
ieim,. 


Also include switch: positions, connections to other units, 


operating procedures, voltage readings, and any other infor- 
mation you think might be helpful. 


Please do not send parts for testing, unless this is specifi- 


cally reqneastod by our Consultants 
Nee uy RI WAVE SRL ae 


Hints: Telephone traffic is lightest at midweek — please be 


sure vour Manual and natac ara an hana 
SWE CPI GOP ES GU WEE DLE PS 


Heathkit Electronic Center facilities are also available for tele- 


na mr SGualle in” nneannal anniatanan 


phone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core soider, cannot be accepted for 
repair.) 


if it is convenient, personaily deliver your kit io a Heathkit 
Electronic Center. For warranty parts replacement, sup- 
ply a copy of the invoice or sales slip. 


If-you prefer to ship your kit to the factory, attach a letter 


containing the following information directly to the unit: 


6 Your name. and address. 


see ee Se ote Dae eee er ee 


© Date of purchase and invoice number. 

® Copies of all correspondence relevant to the service of the 
kit, 

© A brief description of the difficulty. 

® Authorization to return your kit COD for the service and 
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Check the equipment to see that all-screws and parts are 


tinelicda anu wnandan rahinate ar calor talayvi. 
secured. (Do not inciuce ar ly WOOGEN Caomecis OF COior 


sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipment in a strong 
carton with at least THREE INCHES of resilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing material where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of packing material bet- 


ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. Re- 
member, the carrier wiii not accept liability for shipping dam- 
age if the unitis insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post'to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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